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A variety of tumors have been characterised as ^J^^^S^J^S. 

Many oVThe oncogenes thus far identified *™^°;«^™%Z°e two well known examp.es. 
kinases such as the epidermal growth factor receptor ^ of m normal cells the 

Whi.e many of these oncogene protems » PJJJ p^ct hTien shown to correlate with 
amplification of the oncogene or ^^.^^ ^aZe indicates a very poor clinical 

Sff »t£ - 3=- <™ < s - 177: Stemon et * 

are not well understood. The scientific Uterature <^«*««J JJJJ JJJr c-erb B-2 have indicated an 
into the re.ationship between hormones and J-^^S^ ^expression of c-erb B-2 in tumor 
inverse relationship between the presence o \^^^ of Cancer 28: 322-326; Berns et al. 
, cells. (See for example Beckmann et fJ^^Z^^^ tested the effects of hormones and 
0992) European Journal of Cancer 28: 697 - 700)_ M zukam. a ^ ^ ? (expressjng 

hormone antagonists on the express.cn of ^ «*J*2 ! P ° l * n 1 terone ^agonist (medrox- 

,ow levels of c-erb B-2 protein) m an to ^^^J^ ^/^uced the levels of c-erb B-2 
yprogesterone acetate) and an oestrogen antagon.st ( tamox,fen) bom ^ q{ ^ 

, prctein and decreased ce.lular growth rate ^.^jT^^Sii. 11: 1333 - 1338). Antoniotti 

vzjsxizz'-zl - «=it:~^» ~- - - ... - 

35 321) . of _ rowtn factors and growth factor receptors in the 

Several studies have .nvest.gated the role of growtn ia _ » |e ^fected 

development of hormone independent tu ™ 9'°" 9 r0Wth ^ Pf0, ° n9ed 

oestrogen dependent ZR-75-1 breast cancer ce»s w,th ^ *e recepto ,o p ^ ^ ^ ^ ^ 
treatment of these cells with tamox, fan resumed .n J*^* « 9 } Cancer Researcn s* 5082 - 
« becoming independent of oestrogen for growth^ ^ independent using the same 

5088) Valverius et al., however, were unable to render tumor 

technique. (Valverius et al. (1990) '" temationa, M Jo ^lt?Snrto the "growth suppressing actions of the 
in clinical practice, many tumors eventually become of ^National Academy of 

anti-hormonal compound. See, for ^'^J^ ^^Association of Cancer Research 
4 5 Sciences (USA) 83: 5521; Benz et al. ^\^eZde6 periods is also associated with an increased 
32: 211. The use of anti-hormonal ^fj^^ n ^ efm use of the anti^strogen tamoxifen is 

« — (Ourpide, , a«) of the 

National Cancer Institute 83: 405 - 416) 
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Object of the Invention 



u ■ *■ n ,c to otter a combination of anti-hormonal compounds and of further 
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Solution of the Problem 

The problem of the invention is solved by a combination comprising 
a) at least one anti-hormonal compound and 
s b) a binding molecule or binding molecules specifically binding the protein encoded by the c-erb B-2 
oncogene, 

wherein the binding molecule or molecues induce inhibition of tumor cell proliferation. 
Advantages of the Invention 

70 

This combination is surprising. Manni et al. treated ceils with tamoxifen or the growth factor TGF-£. 
Both compounds used alone suppressed cell growth, but were not used in combination. (Manni et al. (1991) 
Breast Cancer Research and Treatment 20; 43 - 52) Arteaga et al., described the sequential use of a 
hormonal compound and a binding molecule. They first pre-treated three different tumor cell lines with a 

75 hormonal agent (tamoxifen) and then subsequently with oestrogen in the presence or absence of an 
antibody binding to the EGF receptor. (Arteaga et al. (1988) Molecular Endocrinology 2: 1064 - 1069) The 
addition of the antibody after pre-treatment with tamoxifen did not inhibit the growth of the treated cells. 

Tamoxifen is a trepenylethylene anti-oestrogen which is particularly useful in treating breast cancer. The 
combination of tamoxifen and cytotoxic agents such as, for example, alkylating agents has been tested 

20 clinically without showing any benefit. (See for example Fischer et al. (1986) Journal of clinical Oncology 4: 
459 - 471) Similar results were obtained when tamoxifen was combined with an agent known to reduce 
prolactin, a natural stimulator of breast cell growth (Bonneterre et al. (1990) Journal of Steroid Biochemistry 
and Molecular biology, 37: 977 - 981). Studies conducted in in vitro cell culture assays have suggested that 
treatment with tamoxifen may actually protect tumor cells from the treatment effects of other antineoplastic 

25 agents (See for example, Clarke et al. (1986) Cancer Research 46: 6116 - 6119) The combined use of a 
growth factor binding molecule and a cytotoxic compound has been previously disclosed. (Aboud-Pirak et 
al. (1988) J. Nat. Can. Inst. 80: 1605 - 1611; WO 89 / 06692, published 27. 3. 1989 by Genentech Inc.). 
Cytotoxic compounds work by poisoning all rapidly dividing cells, a mechanism distinctly different than the 
hormonal compounds disclosed herein. 

30 Of particular importance is the synergistic effect of the newly-described combination. 

Definition of some Expressions 
Group of anti-hormonal compounds: 

35 

The anti-hormonal compounds comprising the anti -oestrogen compounds, the group of the anti- 
progesterone compounds or the anti-androgen compounds. These compounds are used in the treatment of 
hormone dependent cancer. 

40 Definition of the binding molecules: 

The binding molecules are specific for c-erb B-2 protein. These compounds are capable of binding to 
and affecting, preferably suppressing the growth of tumor cells that express the c-erb B-2 protein on their 
surface. These effects can be measured by the methods described in the Examples. The binding molecules 

45 can be, for example, an antibody or fragments thereof, a peptide (synthetic, natural or recombinant), a 
peptidomimetic compound or a peptide corresponding to the variable region of a heavy or light chain of an 
antibody or a peptide corresponding to a single chain comprising the heavy and the light variable region of 
an antibody bound by a spacer for example glycine and serine. An example of a method for synthesising 
peptides is found in Pike (1987) Methods in Enzymology, 146: 353, incorporated by reference herein. 

so In all cases, murine or other non-human, human or chimeric antibodies may be used. The antibodies 
can be prepared in a variety of ways known in the art, depending upon whether monoclonal or polyclonal 
antibodies are desired. Suitable methods for preparing polyclonal antibodies are described in the Handbook 
of Experimental Immunology (1978) 3d ed. t Weir (ed.) f Blackwell Scientific Publications. The process for 
obtaining monoclonal antibodies is described by Kohler and Milstein, (1975) Nature, 256: 495 - 497. 

55 Binding molecules are particularly suited for providing specificity to the c-erb B-2 protein. For example 
the preferred binding molecule is the chimeric monoclonal antibody BACh 250 which consists of murine 
variable regions and human constant regions. The manufacture of such chimeric antibodies is described in 
the EP-Publication 0 120 694 filed by Celltech on 23 March, 1984. 
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Examples 

Example 1. ^bodies ^ NlH3 T3 

«ri intraperitoneally and ^ , nstitutes of Health) ceus ^ a 

Baib/c mice are ™™"«*JZ> Or. 8. Aaronsoo. NaUonal ^ f*™^*, ^ „ 
(Jnef*^ * 

the human c-«rb B-2 emulsified 11 v0lu EL1SA enzyme-UnKeu in . 

* fed with HAT med.um 24 hour ^ su pernatantsa and r e scr ^ 

are grown in tissue cuttur »a ^ ^ ^ ponf.e nurnbef) are dmiy by 

- - ascites ^SE^Z* ^est dtS - «— * " 

ABx column. Ponhjj d antibo dies are testeo ing ce « Hnes «s 

stored * " 2 ° ^ surface ^'J^w*** ^ 
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Effect of anti-c-erb B-2 Antibodies on ovarian Tumor Cell Growth 


Antibody 


% of control 


TAb 250 


69 


TAb251 


64 


TAb 257 


60 


TAb 261 


89 


TAb 263 


88 


TAb 250 Fab 


101 


TAb 250 F(ab)2 
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Example 4: 

Effect of c-erb B-2 monoclonal 
Wenografts (MDA 361 cells) 



Antibody and Tamoxifen In Combination on human Tumor 



Slow release (60 days) oestrogen pellets (0.72 mg/pellet, Innovative Research, Inc.) or placebo pellets 
(Innovative Research) are implanted into 80 Balb/c nude mice. After one day. the mice are implanted with 
MOA-MB-361 (human breast cancer cell line) expressing the c-erb B-2 protein, which originated as a 
metastatic tumor to the brain obtained from the ATCC, catalogue #HTB27) cells. The tumor cells are grown 
in roller bottles, harvested and diluted with PBS to 1.1 • 10 7 cells per 100 ul. On day seven following tumor 
cell implantation, the mice are randomly subdivided into ten groups of eight mice each. The mice are 
implanted with slow release pellets containing either placebo or tamoxifen (2.5 or 5.0 mg). On the same day 
the mice are also treated intraperitoneal^ with TAb 250 (500 or 1000 ug) or non-specific lgG1 isotype 
control antibody. Treatment of the various groups is as follows: 

Group 1 - placebo pellet implant and 1.000 ug IgGl isotype control; 

Group 2 - no tamoxifen and 500 ug TAb 250 

Group 3 - no tamoxifen and 1000 ug TAb 250; 

Group 4 - 2.5 mg tamoxifen and no antibody; 

Group 5 - 5.0 mg tamoxifen and no antibody; 

Group 6 - 5.0 mg tamoxifen and 1.000 ug IgGl isotype control; 

Group 7 - 2.5 mg tamoxifen and 500 ug TAb 250; 

Group 8 - 2.5 mg tamoxifen and 1000 ug TAb 250; 

Group 9 - 5.0 mg tamoxifen and 500 ug TAb 250; 

Group 10 - 5.0 mg tamoxifen and 1000 ug TAb 250. 
Additional intraperitoneal treatments are given on days 9, 11, 14, 16, 18, 21, 23, and 25 following tumor 
implantation. 

The results of this experiment are shown in Figure 1. Significant inhibition of tumor growth is observed 
in the mice treated with the combination of TAb 250 and tamoxifen, especially at the combined dosages of 
2.5 mg tamoxifen and 500 ug of TAb 250. Four of eight mice had no measurable tumour at day 50 and 
seven of eight mice had either no measurable tumor or tumors too small to measure at day 84. 

Exapmle 5: 
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Effect of a c-erb B-2 monoclonal Antibody and Tamoxifen 
Xenografts (ZR-75-1 cells) 



in Combination of human Tumor 
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A second experiment is conducted essentially as described above using ZR-75-1 cells (human beast 
cancer cell line, ATCC #CRL 1 500). Slow release oestrogen pellets or placebo pellets are implanted into 40 
Balb/c nude mice. One day after pellet implantation, the oestrogen implanted mice are injected sub- 
cutaneously with 100 ul of ZR-75-1 tumor cell suspension prepared as follows. ZR-75-1 tumors are excised 
from untreated passage mice at about 3400 mm 3 , finely minced and suspended in PBS. Six days following 
tumor cell implantation, the mice are randomly subdivided into five groups of eight mice each. The mice are 
implanted with slow release pellets containing either placebo or 2.5 mg tamoxifen. On day 12 following 
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Claims 

1 A rrro^— ^ ^ — o— * - - * 

<o „^«^inn to the claim i wneie<" 

2 A combination according m « 

' « ,o an, - - - — ' - « — - ^ K ^ 

3 A combination according to any on 

, — W n. an— -««■«—" 

, A combination according to the claim 3 wherein 

M 5 A combination according to any on 

' anWSM '" e , „ . wherein th. an— corned . «~ o, a— 

6 A combination according to claim 5 wherein 

„ te , ei „ ,« anti+ormonal compound ,s .. 

anti-androgen. 
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compounds. , to 9 as an active therapeutic agent. 
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